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XQLIRUPH[SDQVLRQ LV FDXVHGE\QRQXQLIRUP WKHUPDO VWUHVVHV WKHUHIRUH WKHSODVWLFGHIRUPDWLRQZLOOEHJHQHUDWHG
ZKHQWKHWKHUPDOVWUHVVHVH[FHHGWKH\LHOGSRLQWRIWKHPDWHULDO6KLWDQVKX6KHNKDU&KDNUDERUW\
$ ODUJH QXPEHU RI UHOHYDQW WZRGLPHQVLRQDO ODVHU IRUPLQJ VWXGLHV KDYH EHHQ GRQH WR GDWH +RZHYHU IRU WKH




DUELWUDU\ ' VKDSH QXPHULFDO VLPXODWLRQ LV D VWURQJ WRRO WR DQDO\VH WKH VFDQ VWUDWHJLHV DQG WKH SURFHVVLQJ
SDUDPHWHUV











)LUVW RI DOO IRU D JLYHQGHVLUHG VKDSH D VWUDLQ DQGGLVSODFHPHQW ILHOG FDQEH REWDLQHGE\ FRPSXWHUPRGHOOLQJ
XVLQJDYLUWXDOWRROWRGHYHORSDQLQLWLDOVKDSHWRWKHGHVLUHGVKDSH
7KHVHFRQGVWHSLVWRV\QWKHVL]HWKHGLUHFWLRQDQGPDJQLWXGHRIWKHLQSODQHDQGRXWRISODQHVWUDLQVZKLFKLVDQ







VXUIDFHSURILOHPHDVXULQJ7KLVSDSHU LOOXVWUDWHV WKHSURSRVHG VWUDWHJ\E\ DSSO\LQJ LW WR D VKLSKXOO UHSUHVHQWDWLYH
VKDSH7KHWDUJHWVKDSHDQGLQLWLDOVKDSHDUHVKRZQLQ)LJ















RI WKHSODWH+RZHYHU LI WKHPDJQLWXGHRIGHIRUPDWLRQ LQFUHDVHVRYHUK WKHRYHUDOO GHIRUPDWLRQ LV QRQOLQHDU
ZKLFKZLOODFFRPSDQ\ERWKRILQSODQHVKRUWHQLQJDQGRXWRISODQHEHQGLQJ$VWKHUDWLRZKIXUWKHULQFUHDVHVWKH
UROHRILQSODQHVWUDLQEHFRPHVPRUHUHPDUNDEOH,QWKLVVWXG\ZKLVWKHUHIRUHWKHQRQOLQHDUHIIHFWVKDYHWREH
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(TXDWLRQ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7RWDOVWUDLQRILQSODQHDQGRXWRISODQHVWUDLQ
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ZKHUHu[u\u]DQGw DUH WKHGLVSODFHPHQW DWPLGSODQH݁௫௫் , ݁௬௬் ǡ ݁௭௭் DUH WRWDO VWUDLQV݁௫௫ூ ݁௬௬ூ DQG݁௭௭ூ DUH LQ
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$VGLVFXVVHGHDUOLHUWKHJLYHQVKLSKXOOVKDSHUHTXLUHVERWKLQSODQHDQGEHQGLQJVWUDLQVWRJHQHUDWH$VDUHVXOW
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DQGRXWRISODQHVWUDLQQHHG WREH WDNHQ LQWRDFFRXQW WRGHWHUPLQH WKHKHDWLQJ OLQHV7KHUHIRUH WKHVFDQQLQJSDWKV
VKRXOGEHWUDFHGSHUSHQGLFXODUWRWKHYHFWRUVRIWKHDYHUDJHGLQSODQHDQGRXWRISODQHVWUDLQ%DVHGRQWKHDERYH
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(TXDWLRQ±'HILQLWLRQRIWKHVSDFHEHWZHHQHDFKDGMDFHQWSDWK
ZKHUH ݁totalLVWKHWRWDOVWUDLQJHQHUDWHGE\ODVHUKHDWLQJdspotLVWKHZLGWKRIWKHVFDQQLQJOLQHWKDWLVDVVXPHGWREH
HTXDO WR WKH ODVHUVSRWVL]H ݁௦௣௔௖௜௡௚LV WKHDYHUDJHVWUDLQRYHU WKHVSDFLQJ0RUHRYHU LW VKRXOGEHQRWHG WKDW WKH
LQLWLDOSDWKVSDFLQJLVDSSUR[LPDWHO\WKHZLGWKRIWKHSODVWLFGHIRUPHG]RQHZKLFKFDQEHDVVXPHGWREHWKHEHDP
VSRWVL]H




PP ,Q RUGHU WR VDWLVI\ WKH OLPLWDWLRQV RI WKH FXUUHQW ODERUDWRU\ HTXLSPHQW WKH SRZHU ZLOO EH VHW DV FRQVWDQW
WKURXJKRXWWKHHQWLUHSURFHVVDQGDVSHHGZLOOEHDGRSWHGIRUWKHVFDQQLQJSDWKV
/DVHU IRUPLQJFRQGLWLRQVDUHFKRVHQDIWHU WKHDQDO\VLVRI WKHVLPXODWLRQ UHVXOWVDQG WKH UHIHUHQFHVKDSHZKLFK
QHHGVWRFRQIRUPWRWKHUHTXLUHPHQWRIWKHGHVLUHGVKDSH7KHGHWHUPLQHGSRZHUYDOXHZLOOEHDGRSWHGIRUWKHHQWLUH
SDWK WKHUHIRUH WKHFRUUHVSRQGLQJVFDQQLQJYHORFLW\ IRUHDFKJLYHQSDWKFDQEHGHWHUPLQHG0RUHRYHU LQRUGHU WR



























EDVHGRQ WKHDERYHSUHGHILQHGKHDWLQJSDUDPHWHUVDVVKRZQLQ)LJD7KH WHPSHUDWXUHILHOGDUHSORWWHG LQ)LJ




















KXOO VKDSH DUH VKRZQ LQ)LJ)LJSUHVHQWV WKH'VHQVRU VFDQQHGSURILOHRI WKH WRS VXUIDFHRI ODVHU IRUPHG



























LVRWURSLF KHDW JHQHUDWHGE\SODVWLF GHIRUPDWLRQ LV QHJOLJLEOH DQG WKHPHWDO SODWH LV FRPSOHWHO\ IODW+RZHYHU WKH
ODVHU IRUPLQJ H[SHULPHQW LV FDUULHG RXW LQ WKH DFWXDO VFHQH WKHUHIRUH WKH GHYLDWLRQ EHWZHHQ WKH VLPXODWLRQ DQG
H[SHULPHQWLVLPSRVVLEOHWREHUHPRYHG
)LJELOOXVWUDWHVHUURUVEHWZHHQWKHH[SHULPHQWDODQGWDUJHWJHRPHWU\,WFDQEHVHHQWKDWWKHPD[LPXPHUURU
LVPPRQ WKH IRXUFRUQHUVDORQJ=D[LV*HQHUDOO\VSHDNLQJ WKHGHYLDWLRQ LVFDXVHGE\ WKHSURFHVVSODQQLQJ
ZKLFKLQFOXGHVWKHRYHUODSLWHUDWLYHVFDQQLQJWKHJHRPHWU\RIWKHVFDQQLQJSDWKVSDFHEHWZHHQHDFKDGMDFHQWSDWK












,Q GHWHUPLQDWLRQRI WKH KHDW FRQGLWLRQ WKH SURFHVVLQJ SDUDPHWHUV LQFOXGLQJ ODVHU SRZHU DQG VFDQQLQJ YHORFLW\
ZHUH GHWHUPLQHG E\ D FRPSDULVRQ RI WKH FRPSXWDWLRQDO VLPXODWHG UHVXOWV DQG WDUJHW VXUIDFHV $QG WKHQ WKH
SUHGHILQHG SDUDPHWHUV DQG VFDQQLQJ VWUDWHJ\ ZHUH YDOLGDWHG E\ H[SHULPHQWV 7KH HUURUV ZHUH REWDLQHG WKURXJK
FRPSDULQJ WKHH[SHULPHQWDO UHVXOWVZLWK WKHVLPXODWHGUHVXOWVDQG WDUJHWVXUIDFH7KHPD[LPXPHUURURFFXUUHGRQ
WKHIRXUFRUQHUVDORQJ=GLUHFWLRQRIZKLFKWKHPDJQLWXGHZDVPPDQGPPUHVSHFWLYHO\7KHHUURUVEHWZHHQ
WKH VLPXODWLRQ DQG H[SHULPHQWDO UHVXOWV FDQQRW EH HOLPLQDWHG GXH WR WKH GLIIHUHQFHV EHWZHHQ WKH LGHD DQG DFWXDO
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FRQGLWLRQV +RZHYHU WKH SURFHVV GHVLJQ IRU ODVHU IRUPLQJ FDQ EH GHYHORSHG DFFRUGLQJ WR DQDO\VLV RI WKH HUURUV
EHWZHHQWKHH[SHULPHQWDODQGWDUJHWVKDSH
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$SSOLFDWLRQVQRSS
























:DWNLQV .* (GZDUGVRQ 63 0DJHH - 'HDUGHQ * 	 )UHQFK 3  /DVHU )RUPLQJ RI $HURVSDFH $OOR\V $HURVSDFH
0DQXIDFWXULQJ7HFKQRORJ\&RQIHUHQFH:DVKLQJWRQ6WDWH&RQYHQWLRQ	7UDGH&HQWHU6HDWWOH:DVKLQJWRQ86$6HSWHPEHU
